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Abstract
Classical random mutagenesis and combinatorial approaches were commonly used irrational method followed by rational design for strain improvement to achieve target phenotypes while diversity generated and a high-throughput screening method were of importance. In this research, we point to reconstruct an effective vioalecin synthesis pathway from glucose in E. coli and activation of tryptophan pathway in E. coli BL21(DE3) was first carried out by rational design. This helped to increase violacein production to 0.56g/L in flask culture, 4-fold higher than that of the control strain without tryptophan up-regulation. In a 2L-bioreactor batch fermentation, this recombinant E.coli exhibited a violacein production of 1.75g/L using glucose as carbon source, much higher than the productivity by any engineered E. coli at the similar culture conditions reported so far. Then the plasmid which contained the key enzymes of tryptophan pathway was mutated to generate a mutant library with various RBS to regulate translation. In order to screen the ideal mutant with improved tryptophan production from this mutant library, a tryptophan biosensor based on nascent peptide was constructed by transcription infusion of tnaC-tnaA’-GFP in pTrc99A. This tryptophan biosensor had a high sensitivity to tryptophan with a linear detection range of intracellular tryptophan concentration from 1mM to 15mM. With the help of this tryptophan biosensor and FACS (Fluorescence-activated cell sorting), the ideal mutant was screened with tryptophan production improved. The screened mutant had 80% increase of tryptophan production compared with the parent strain without RBS mutation, and this RBS mutation help increase violacein production to 0.70g/L at flask level.




